Determination of five di-(2-ethylhexyl)phthalate metabolites in urine by UPLC-MS/MS, markers of blood transfusion misuse in sports.
Di-(2-ethylhexyl)phthalate (DEHP) is the most commonly used plasticizer for polyvinyl chloride, which is found in a large variety of products, including most of the bags used for blood storage because of its protective role on erythrocytes survival. DEHP metabolites have been recently proposed as markers of the misuse of blood transfusion in athletes. In this study, a method to quantify the main five DEHP metabolites in urine has been developed: mono-(2-ethylhexyl)phthalate (MEHP), mono-(2-ethyl-5-hydroxyhexyl)phthalate (MEHHP), mono-(2-ethyl-5-oxohexyl)phthalate (MEOHP), mono-(2-ethyl-5-carboxypentyl)phthalate (5cx-MEPP), and mono-(2-carboxymethylhexyl)phthalate (2cx-MMHP). The method involved an enzymatic hydrolysis with β-glucuronidase from Escherichia coli followed by an acidic extraction with ethyl acetate. The hydrolysed extracts were analysed by ultraperformance liquid chromatography tandem mass spectrometry. Isotope labelled MEHP, MEOHP and 5cx-MEPP were used as internal standards. Analysis of all the metabolites was achieved in a total run time of 10min, using a C(18) column and a mobile phase containing deionized water and acetonitrile with formic acid, with gradient elution at a flow-rate of 0.6mLmin(-1). Detection of the compounds was performed by multiple reaction monitoring, using electrospray ionization in positive and negative ion modes. The method was validated for quantitative purposes. Extraction recoveries were greater than 90% and the limits of quantitation ranged from 1.2 to 2.6ngmL(-1). Intra-day precisions were better than 8% for all metabolites while inter-assay precisions were better than 12%. Concentrations of DEHP metabolites were measured in a control group (n=30, subjects reflecting the common environmental DEHP exposure), and in sportsmen (n=464), to evaluate population distribution exposure to DEHP. Additionally, threshold concentrations indicating outliers of common exposure for DEHP metabolites are proposed.